
© ECMWF October 13, 2017

Fire and weather
How well can we predict fire from weather? how much is weather 
modified by fires?
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@ECMWF we forecast the weather 

 

Who we are and what we do



Fire forecast @ECMWF
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Fire Danger Ratings give 
you an indication of the 
consequences of a fire, if 
one was to start. The higher 
the fire danger, the more 
dangerous the conditions. 

Fire Danger Ratings should 
be used  as a trigger to take 
action to prevent or control 
a possible fire



Where FWI approach  is likely to be more accurate to detect fire danger: 
reanalysis 2000-2015
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vegetation is abundant 
vegetation scarce



How in advance can we forecast fire danger ? 
Medium range (10 days ahead) 
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Strong winds, high temperatures and long-term drought conditions led to some of 
the worst wildfires in Chile’s history during the last two weeks of January 2017. 
Fires in the central regions of O’Higgins, Maule and Bío Bío south of Santiago were 
widely reported by the global media. 

The Emergency Response Coordination Centre of the European Commission 
(ERCC) reported that between 1 July 2016 and 2 February 2017 approximately 
3,000 fires had affected more than 575,000 hectares and 6,000 people.

January 2017 



California fire (8-11 October 2017)
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Another example: the California fire  

Observed fires 

Probabilistic information provided by the fire 
forecast Ensemble prediction system



Long range forecast (46 days)- fire prediction 
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Danger Level FWI value 

Very low 0-2

Low 3-4

Moderate 5-9

High 10-16

Very High 17-28

Extreme >28

Uncalibrated mean September 2015 FWI Calibrated  mean September 2015 FWI 



Increasing predictability: going toward earth system modelling 
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Ref  Heavens, N. G., Ward, D. S. & Natalie, M. M. (2013) Studying and Projecting 
Climate Change with Earth System Models. Nature Education Knowledge 4(5):4

Earth system models gain complexity by 
considering the biological and chemical processes 
that feed back into the physics of climate. 

Note the prominent place of aerosols (eg. from 
fires)  that are suspended in the atmosphere. 

Aerosols can absorb and scatter visible and 
infrared radiation as well as serve as a medium for 
transporting nutrients over long distances.

Climate models



Expected effect of aerosol on weather 
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CHANGE OF AEROSOL CLIMATOLOGY INCREASES AEJ 
STRENGTH BY 20% AVERAGED OVER MANY ECMWF 5 DAY 

FORECASTS - Tompkins et al. 2005. Influence of aerosol 
climatology on forecasts of the African easterly jet. Geophys. Res. 

Lett., 32:L10801, doi:10.1029/2004GL022189.

Rosenfeld, Daniel, et al. Climate effects of aerosol-cloud interactions." 
Science 343.6169 (2014): 379-380..
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Biomass burning AOD anomaly: up to 2000%

2m-tm anomaly Oct 2015 - Forecast starting 1st May

Fire radiative power Aug-Oct 2015

Local weather effect: Indonesian fires (Aug-Oct 2015)



Inclusion of aerosol in weather simulation: global effect 2



Conclusions 
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